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(57) ABSTRACT 
Disclosed is a porous sepiolite having an improved 
water-resistance and thermal shock resistance obtained 
by grinding, moisture-conditioning and molding sepio 
lite, and then calcining said molded sepiolite at a tem 
perature in the range of about 650 C. to about 800 C. 
Also disclosed is a porous sepiolite having a large spe 
cific surface area, wherein the pores having a pore di 
ameter of 50 angstroms or less have a specific surface 
area in the range of from 40 to 200 m2/g and in which 
no less than 20% of the total surface of the sepiolite is 
occupied with the pores having a pore diameter of 50 
angstroms or less and wherein the pore distribution 
curve of the sepiolite has a main peak at a pore diameter 
of no more than 50 angstroms. This sepiolite is obtained 
by grinding, moisture-conditioning and molding sepio 
lite, calcining the same at a temperature in the range of 
about 650 to about 800° C., and then subjecting said 
calcined sepiolite to an acid treatment. 

3 Claims. 4 Drawing Sheets 
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POROUS SEPIOLITE, PROCESS FOR 
PRODUCING SAME AND AIDSORPTIVE 

DECOMPOSITION CATALYST COMPOSITION 
UTILIZING SUCH POROUS SEPIOLITE 5 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a porous sepiolite 

and a process for producing the same. The invention 
specifically is concerned with a porous sepiolite which 
has an improved resistance to water, an improved resis 
tance to thermal shock and a large specific surface area, 
and with a process for producing the same. This inven 
tion also relates to a catalyst composition for deodoriza 
tion in which a catalyst component is supported on such 
a porous sepiolite. 

2. Description of the Prior Art 
Sepiolite is a clay which has tunnels therein along its 

fibers. Sepiolite is a unique mineral in that it is very soft 
and has a large adsorption capacity like zeolite. Sepio 
lite keeps suspension in water like bentonite and has 
properties of thixotropy and plasticity. In addition, it 
can be set like kaolinite when kneaded with water and 
dried or calcined. 
An attempt to form sepiolite into a porous molded 

article has been made in Japanese Patent Publication 
No. 31085/80. 
The above Publication discloses a sepiolite molded 

article for use in a heat insulator, an acoustic material, 
an adsorbent and a catalyst support. The specific sur 
face area of the article is no less than 200 m2/g. The 
pores of 74 angstroms or larger have a specific surface 
area of 100 m2/g or more and have a pore volume of 35 
0.5-1.0 cc/g. The ratio of the pore volume of pores 
having a pore diameter of 200-600 angstroms to that of 
pores having a pore diameter of 74 angstroms or larger 
is not less than 60%. 
The Publication No. 31085/80 discloses a process for 40 

production of a molded sepiolite which comprises the 
following steps: 

(a) grinding sepiolite and adding water thereto to 
make a moisture-conditioning: 

(b) sufficiently kneading the resulting sepiolite; and 45 
(c) molding the kneaded sepiolite and calcining the 

resultant. 
The above Publication discloses an embodiment 

wherein the temperature of calcination is in the range of 
300-500 C. Example 3 in the publication states that 50 
aluminum nitrate was added to sepiolite to effect 3% of 
an aluminum metal ratio and the calcination was con 
ducted at a temperature of 800° C. to thereby produce a 
sepiolite having some less pore volume, but a larger 
specific surface area and a highly improved crushing 
strength. 
The resultant produced in the above manner and 

calcined at a temperature in the range of 300-500 C. 
has the problem on water-resistance that it is defloccu 
lated or peptized when it is immersed in water. When 
sepiolite per se is fired at a temperature of 800° C. or 
higher, the resultant is transformed into steatite, and the 
strength thereof is decresed, but the brittleness thereof 
is increased. 

Japanese Patent Publication No. 18321/84 mentions 65 
that the pore volume and specific surface area were 
increased remarkably by an acid treatment of natural 
sepiolite. 
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The above Japanese Patent Publication discloses that 

the chemical reaction of natural sepiolite with a mag 
nesium-eliminating agent to release a magnesium skel 
ton from the sepiolite yields denatured sepiolite with a 
remarkably high porosity in comparison with natural 
Sepiolite. The publication also mentions that such a 
sepiolite is useful as a catalyst for hydrogenation of 
heavy oil, especially for hydrodemetalization of heavy 
oil. The Publication, however, describes no information 
of pores having a pore diameter of 50 angstrons or less 
pores, which are particularly effective for adsorption. 
The publication does not suggest any porous sepiolite in 
which the pores having a pore diameter of 50 angstroms 
or less have a specific surface area in the range of 40 to 
200 m2/g and in which no less than 20% of the total 
surface of the sepiolite is occupied by the pores having 
a pore diameter of 50 angstrons or less and wherein the 
pore distribution curve of the sepiolite has a main peak 
at a pore diameter of no more than 50 angstroms. The 
publication does not suggest any adsorptive decomposi 
tion catalysts which take advantage of such excellent 
adsorption activities, either. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
provide a porous sepiolite which shows a high water 
resistance and an excellent resistance to thermal shock 
caused by rapid heating and cooling. 
Another object of the present invention is to provide 

a porous sepiolite in which pores of 50 angstroms or less 
have a large specific surface area which leads to excel 
lent adsorption activities, and that shows excellent char 
acteristics as a catalyst Support. 

Accordingly, the present invention provides a porous 
sepiolite in which the pores having a pore diameter of 
50 angstroms or less have a specific surface area in the 
range of 40 to 200 m2/g and in which no less than 20% 
of the total surface of the sepiolite is occupied by the 
pores having a pore diameter of 50 angstroms or less 
and wherein the pore distribution curve of the sepiolite 
has a main peak at a pore diameter of no more than 50 
angstroms. 

This invention also provides an adsorptive decompo 
sition catalyst composition which comprises a catalyst 
component supported on a porous sepiolite in which the 
pores having a pore diameter of 50 angstrons or less 
have a specific surface area in the range of 40 to 200 
m2/g and in which no less than 20% of the total surface 
of the sepiolite is occupied by the pores having a pore 
diameter of 50 angstroms or less and wherein the pore 
distribution curve of the sepiolite has a main peak at a 
pore diameter of no more than 50 angstroms. 
The present invention further provides a process for 

producing a water-resistant porous sepiolite, which 
comprises the steps of grinding, moisture-conditioning 
and molding sepiolite and then calcining the molded 
sepiolite at a temperature in the range of about 650 C. 
to about 800 C. 

This invention also provides a process for producing 
a porous sepiolite in which the pores having a pore 
diameter of not more than 50 angstroms have a large 
surface area, which process comprises the steps of 
grinding. moisture-conditioning and molding sepiolite. 
calcining the sepiolite at a temperature in the range of 
about 650 C. to about 800° C. and then subjecting the 
calcined sepiolite to an acid treatment. 



5,302,558 
3 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 
FIGS. 1 to 3 are graph representations showing the 

pore-size distributions of a porous sepiolite obtained in 
Examples; 
FIG. 4 is a graph representation showing the residual 

rate of trimethylamine after treatment with an adsorp 
tive decomposition catalyst composition of the present 
invention; and 

FIG. 5 shows an apparatus for measuring a bending 
strength. 

DETALED DESCRIPTION OF THE 
INVENTION 

According to an embodiment of the present inven 
tion, a water-resisting porous sepiolite is prepared 
through the steps of grinding, moisture-controlling and 
molding sepiolite, and calcining it at a temperature in 
the range of about 650 C. to about 800° C. This sepio 
lite has a water-resisting property and keeps pores hav 

O 

15 

20 

ing a pore diameter of 1000 angstroms or larger at a 
similar extent as natural sepiolite has. This sepiolite has 
a peptizing resistance to water that it will not peptize or 
swell by soaking it in water. The sepiolite also has a 
high fracture strength at freezing that the sepiolite hav 
ing been soaked in water and frozen is not destroyed 
when it is rapidly cooled. The sepiolite of the present 
invention also has a high resistance to thermal shock 
such that the sepiolite having been heated to an elevated 
temperature of 600° C. will not become self-broken or 
damaged when it is put into cold water. 
The specific surface area of natural sepiolite is usually 

less than 400 m2/g. The surface area of sepiolite that has 
been calcined at a temperature of 300° C. is decreased to 
about 200 m/g. The area of sepiolite that has been 
calcined at a temperature in the range of 500 C. to 800 
C. is decreased to the range of 200 to 120 m2/g as the 
temperature is raised. It is well known in the art that 

25 

30 

35 

sepiolite, when calcined at an elevated temperature of 40 
800 C. or higher, is transformed into steatite and that 
such a calcined sepiolite has a less surface area, a higher 
brittleness and a lower strength than non-calcined sepi 
olite. The firing at a temperature in the range of 300° C. 
-800° C. changes natural sepiolite into metasepiolite, 
and loses the crystalline structure of approximately 
5-10 angstroms which is characteristic of sepiolite. Fur 
ther, firing of the bundle of crystalline fibers (0.2 mi 
crometers long, 100-300 angstroms wide, 50-100 ang 
stroms thick) also decreases the surface area and crys 
tallinity thereof. We have, however, found that the 
above-mentioned crystalline structure of 5-10 ang 
stroms was not completely destroyed and that the pore 
openings and apertures in the structure were plugged 
and blocked due to dehydration, etc. We have also 
found that appropriate acid-treatment can recover the 
damaged crystalline structure and especially the zeolitic 
pores having a pore diameter of not more than 50 ang 
strons, which pores contribute largely to absorption, 
and that the surface area is also increased. We have 
confirmed by an X ray diffraction method the fact that 
the crystalline structure was recovered near being a 
structure like the original natural sepiolite. 
As a result of further studying on the basis of the 

information described above, we have found out that 
the process including the steps of grinding. moisture 
conditioning and molding sepiolite, calcining the sepio 
lite at a temperature in the range of about 650 C. to 

45 

50 

55 

65 

4. 
about 800° C., and further subjecting the calcined sepio 
lite to an acid treatment can provide a porous sepiolite 
that has a specific surface area in the range of 40-200 
m/g with respect to the pores having a pore diameter 
of 50 angstroms or less, not less than 20% of the total 
surface area of the sepiolite being occupied with the 
pores having a pore diameter of 50 angstroms or less 
and the pore distribution curve of the sepiolite having a 
main peak at a pore diameter of no more than 50 ang 
stroms. In view of its high absorption and physical 
strength, a catalyst composition in which a catalyst 
component is supported on the porous sepiolite of the 
present invention can be used for absorbing and remov 
ing foul odor or noxious components from the air in the 
storage compartment of a refrigerator. 

Preferred processes for producing a water-resistant 
porous sepiolite according to the present invention will 
be described below. 

Sepiolite is ground to a powder of less than 100 mesh 
size, preferably finer than 150 mesh, and water is added 
thereto to make moisture-conditioned sepiolite having a 
water content in the range of 40-200 wt.%, preferably 
45-55 wt.%. The most important point is not to knead 
the resulting sepiolite to which water has been added 
when the sepiolite is stirred to make a moisture-con 
trolled sepiolite having the water content as mentioned 
above. It is important, for the sake of obtaining the 
porous sepiolite of the present invention that has unique 
physical properties, to avoid kneading humidified pow 
dered sepiolite. This is quite in contrast to the teaching 
disclosed in the above Japanese Patent Publication No. 
31085/80 which emphasizes that enough kneading is 
important. 
At the humidity-conditioning, water-soluble oxygen 

containing compounds such as alcohols, esters, ethers, 
ketones, acetones and nitriles can be used together with 
Wate. 

Humidity-controlled sepiolite powder was molded by 
pressure molding for instance into an appropriate shape 
and then the resultant was dried at a temperature in the 
range of 100° C.-150° C. The dried sepiolite mold was 
then calcined at a temperature in the range of 650 
C.-800° C., preferably at a temperature in the range of 
700 C-800° C. more preferably at a temperature in the 
range of 720° C.-770° C., to produce a porous sepiolite 
mold which had a crystalline structure similar to that of 
metasepiolite. 
The porous sepiolite mold obtained had the following 

properties: 

specific surface area 120-180 m/g 
(BET method) 
pore volume 
(mercury penetration 0.6-1.0 cc/g 
method, up to 30,000 
PSIG) 

pore 
pore diameter volume 

pore volume distribution: <200 angstroms <0.30 cc/g 
(mercury penetration 200-600 angstrons <0.35 cc/g 
method, up tp 30,000 PSIG) 600-1000 angstroms <0.10 cc/g 

> 000 angstroms >0.15 cc/g 
bending strength at 45 mm- 0.8-2.0 kg 
interval (of a sepiolite 
which was nolded to a 
54 mm x 18 mm x 6 mm 
plate under the 
pressure of 
50 kg/cm) 
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Measurement of Bending Strength 
The bending strength was determined with the appa 

ratus shown in FIG. 5. Specifically, support members 
12 each having a tip of 5 mm-radius of curvature were 
set on a base plate 11 at 45 mm interval. A specimen 14 
was put onto the tips of the support members 12 and 
was loaded through a presser plate 13 which had the 
same radius of curvature as that of the support members 
12. The bending strength was identified as the value of 
the load (kg) when the speciment was broken. 

Measurement of Peptization 
A peptization test was performed by soaking the 

porous sepiolite in water. The water-resisting sepiolite 
of the present invention did not swell nor peptize. 

Measurement of Fracture Tendency at Freezing 
The sample was heated to a temperature of 600 C. 

and then cooled rapidly to get frozen. The water-resist 
ing sepiolite of the present invention did not become 
embrittled or broken. 

Thermal Shock Test 

A test cycle of heating the sample at 350° C. for thirty 
minutes and allowing it to stand at ambient temperature 
and then adding a predetermined amount of water to 
the sample was repeated 3000 times to determine a resis 
tance to thermal shock. After the 3000-cycle test, the 
bending strength of the sample was over 2/3 of the 
initial value of the bending strength. 
The porous sepiolite obtained from the calcination 

step is soaked into an aqueous solution of an acid, is 
washed with water and then is dried to produce a po 
rous sepiolite in which pores having a pore diameter of 
50 angstroms or less have a specific surface area of from 
40 to 200 m2/g, no less than 20% of the total surface of 
the sepiolite is occupied by the pores having a pore 
diameter of 50 angstrons or less and the pore distribu 
tion curve of which has a main peak at a pore diameter 
of no more than 50 angstroms. The maximum pores 
having a pore diameter of 1000 angstroms or larger in 
this sepiolite are almost like those of natural sepiolite. 
This characteristic appears in none of the conventional 
products that have been prepared by sufficiently knead 
ing the moisture-controlled sepiolite powder and then 
molding the resultant. When the porous sepiolite of the 
present invention is used as a support for oxidative 
deodorizing catalyst compositions, this sepiolite can 
enhance catalyst activities since the maximum pores 
enable odorous molecules to easily diffuse there 
through. 
As the soaking solution, an aqueous solution of Ol-10 

wt.%, preferably 0.5-2 wt.% of an inorganic acid such 
as nitric acid, sulfuric acid, hydrochloric acid and the 
like can be used. 
Soaking time usually ranges from 30 minutes to 5 

hours. 
A catalyst component may be supported on the po 

rous sepiolite of the present invention to make an ad 
sorptive decomposition catalyst composition according 
to the present invention. 

Catalyst components that are able to oxidize foul 
odor or noxious components in gases for example at 
heating can be used in the present invention. The cata 
lyst components include a metal, an oxide or a complex 
compound of at least one elementary metal selected 
from the group consisting of platinum group metals, 

O 
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35 

40 

45 

50 

6 
manganese, iron, cobalt, nickel, silver and rare earth 
metals such as cerium and lanthanum. Among said met 
als, the platinum group metals are preferable, especially 
platinum or platinum-palladium is preferred. The addi 
tion of a rare earth metal in the form of oxide especially 
cerium or lanthanum in the catalyst components im 
proves the heat-resistance of the catalyst. 

Catalyst components can be supported by conven 
tional methods. 
The supporting amount of a platinum group metal is 

in the range of 0.5-5 g/l, preferably 1-2 g/l, and that of 
a rare earth metal is in the range of 1-100 g/1, preferably 
5-20 g/l. 
The catalyst composition of the present invention 

obtained in the manner described above can be used for 
removal of foul smells in a refrigerator by adsorptive 
decomposition thereof. 

Porous sepiolites in accordance with the present in 
vention have an excellent resistance to thermal-shock 
and to freeze-destruction and an improved peptization 
resistance to water. The catalyst composition utilizing 
the porous sepiolite of the present invention is suitable 
for use under severe conditions in which a drastic 
change in temperature may occur and in which water 
may splash thereto. 
The following examples illustrate the present inven 

tlOn. 

EXAMPLE 1 

A 10kg Turkish sepiolite of a high purity (purity 92% 
or higher) containing 17 wt.% of water was ground to 
200 mesh powder with a grinder and was mixed well 
with a motor mixer. 
The powdered sepiolite was added with 6 kg of water 

and mixed well by hands, without kneading, to yield a 
homogeneously moisture-controlled material. The 
moisture-controlled sepiolite was subjected to a 100 
mesh screen to produce powder which consisted of 100 
mesh and finer particles. The sepiolite was moided 
under pressure into a sepiolite plate. 
The resulting sepiolite plate was dried at a tempera 

ture of 120° C. for 12 hours, followed by calcination at 
a temperature of 750° C. for 3 hours to yield a Porous 
Sepiolite A of 54 mm x 18 mm x 6 mm. 
The Porous Sepiolite A had the following properties: 

specific surface area 155 m2/g 
(BET method) 
pore volume 0.83 cc/g 
(mercury penetration method, 
up to 30,000 PSIG) 

pore volume distribution obtained by a mercury pene 
tration method under a pressure up to 30,000 PSIG: 

200 angstroms in pore diameter or smaller 
200-600 angstroms in pore diameter 
600-1000 angstroms in pore diameter 
1000 angstroms or larger in pore diameter 

0.25 cc/g or less 
0.35 cc/g or less 
0.08 cc/g or less 
0.15 cc/g or more 

The bending strength at 45 mm-interval: 1.3 kg 
COMPARATIVE EXAMPLE 

The same procedure as Example 1 was repeated. 
except that the calcining temperature was 350° C., to 
obtain a Porous Sepiolite B. 
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COMPARATIVE EXAMPLE 2 

The same procedure as Example was repeated, 
except that the calcining temperature was 500 C., to 
produce a Porous Sepiolite C. 5 

COMPARATIVE EXAMPLE 3 

The same procedure as Example was repeated, 
except the calcining temperature was 850 C., to pro 
duce a Porous Sepiolite D. 

COMPARATIVE EXAMPLE 4 

The same procedure as Example 1 was repeated, 
except that the moisture-controlled sample was kneaded 
well, to produce a Porous Sepiolite E. The Porous 
Sepiolite E had a pore volume of 0.05 cc/g or less with 
respect to the maximum pores having a pore diameter of 

O 

5 

8 
-continued 

(1.0 cc of water was added) 

EXAMPLE 2 

Porous Sepiolite A obtained in Example 1 was im 
mersed in an aqueous solution of 1% nitric acid at a 
temperature of 50° C. for 1 hour and was then washed 
with water to yield a Porous Sepiolite F. 

EXAMPLE 3 

The same procedure as Example 2 was repeated, 
except that the soaking time was 2 hours, to produce a 
Porous Sepiolite G. 
The properties of the Porous Sepiolites A, F and G 

are summarized in the following Table. 

Mercury Penetration 
(up to 35,000 PSIG) 

BET method surface area Y revolume 
& 00 

surface area X (>50 A in pore diameter) (>50 A in pore diameter) X X 
(m/g) (m/g) (ccag) X - Y (%) 

Porous Sepiolite A 156 54 0.820 2 13 
Porous Sepiolite F 98 158 0.813 40 20.2 
Porous Sepiolite G 223 60 0.803 63 28.3 

The bending strength at 45 mm-interval 
1000 angstroms or larger. This value means that a sub- 30 
stantial amount of the maximum pores were destroyed. (of a sepiolite which was molded to 

a 54 mm x 8 mm x 6 m plate under 
COMPARATIVE EXAMPLE 5 the pressure of 50 kg/cm) 

Sepiolite A Sepiolite F Sepiolite G 
Alumina gibbsite obtained by precipitation was wa- p k Hy 

ter-controlled to have a water content of about 48% 35 l.3 kg ... Kg ... Kg 
and was then pressure-molded and dried in the same 
way as described in Example 1. The resultant was cal 
cined at a temperature of 600 C. for 2 hours to yield a 
54 mm x 18 mm x 6 mm alumina plate. 
The Porous Sepiolites A, B, C and D were soaked 40 

into water to perform the peptization test explained 
previously. Sepiolite Plates B and C swelled and were 
peptized. This fact shows the fact that products cal 
cined at a low temperature do not perform a water 
resistance. 
The Sepiolite Plates B and C turned blackish because 

the low calcining temperature caused the carbonization 
of organic compounds such as hunic acid, tannic acid, 
polyhydric alcohols and their esters contained in the 
natural sepiolite. 
The Porous Sepiolite D that was calcined at an ele 

vated temperature over 800° C. was transformed into 
steatite with the pores disappeared, the porosity was 
reduced and the strength was decreased due to brittle 
et. 

The Porous Sepiolite A and the above-mentioned 
alumina plate were subjected to the measurement of 
fracture tendency at freezing in the way as described 
previously. The Porous Sepiolite A showed no change, 
but the alumina plate was cracked and destroyed. 

Sepiolite A was subjected to the thermal shock test as 
mentioned above. The following results on the bending 
strength were obtained: 

45 

50 

55 

60 

65 
Initial Strength 
the value after 3000 cycles 
(0.5 cc of water was added) 
the value after 3000 cycles 

1.2 kg 
l.2 kg 

0.8 kg 

The bending strengths were determined with the 
apparatus illustrated in FIG. 5. 
The pore size distributions of the Sepiolites A, F, and 

G are shown in FIGS. 1, 2 and 3, respectively. 
The figures indicate that each pore-size distribution 

curve of the Sepiolites F and G, which were treated 
with nitric acid, has a main peak at a pore diameter of 50 
angstroms or smaller. This confirms that the acid treat 
ment caused the appearance of pores of 50 angstroms or 
less. 

COMPARATIVE EXAMPLE 6 

The procedure to prepare a Porous Sepiolite H was 
the same as that of Example 2 except that the calcining 
temperature was 500° C. The Porous Sepiolite H ob 
tained was treated with nitric acid in the same way as 
described in Example 2. After the acid treatment, the 
Porous Sepiolite H was peptized into crumbs. This 
means that said Porous Sepiolite H did not have a prac 
tical strength and it was not suitable for practical use. 

EXAMPLE 4 

Porous Sepiolite A obtained in Example 1, Porous 
Sepiolite F obtained in Example 2, and Porous Sepiolite 
G obtained in Example 3, each 9 sheets, were dipped in 
an aqueous solution prepared by adding 0.74 grams of 
ammonia water (made by Wako Pure Chemical Indus 
tries, Ltd.) to 5.13 milliliters of hexamineplatinum (IV) 
dichloride (Pt content: 1.463%) to adjust the mixture to 
have a pH of 10.5 and then diluting the resultant to 1440 
milliliters. After washing with water and drying, the 
resultant sepiolites were then reduced in a stream of 
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hydrogen at a temperature of 500 C. to make Adsorp 
tive Decomposition Catalyst Compositions A, F and G, 
respectively. Each of the Adsorptive Decomposition 
Catalysts Compositions had platinum in an amount of 
1.47 g/l as calculated as Pt. 

EXAMPLE 5 

Trimethylamine Reaction Test 
The Adsorptive Decomposition Catalyst Composi 

tions A, F and G thus obtained were each placed in a 1 
16-liter glass vessel, and trimethylamine was charged 
thereinto so as to make a concentration in the vessel of 
3000 ppm. After allowing it to stand at room tempera 
ture for 30 minutes, the surface temperature of each of 
the Adsorptive Decomposition Catalyst Compositions 
was elevated up to a temperature of 350° C. for 15 min 
utes, and after allowing it to cool for 25 minutes, the 
changes of trimethylamine concentration were deter 
mined. The results are shown in FIG. 4. 
The residual rate (%) was obtained from the follow 

ing equation: 

Residual Rate (%)= Ct/Cox 100 

wherein Co means an initial concentration and Ct 
means a concentration at a time of t. 

It is evident from FIG. 3 that the Adsorptive Decom 
position Catalyst Compositions F and G that were pre 
pared by the use of acid-treated sepiolites F and G, 
respectively, have both high adsorption and excellent 
oxidative decomposition capability. 

EXAMPLE 6 

The Adsorptive Decomposition Catalysts Composi 
tions F and G obtained in Example 4 were placed near 
the defrosting heater in a circulation passage for a cooi 
air, since the air in the refrigerator was circulated 
through the circulation passage by means of a fan dur 
ing the cooling operation of the refrigerator. At that 
time odor components generated from stored foods 
were adsorbed and removed by said Adsorptive De 
composition Catalyst Compositions F and G, whereby 
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the deodorization in the refrigerator was achieved. 
Furthermore, when the frosted freezing condenser de 
creased a cooling capacity, the defrosting heater was 
started automatically. At that time, the heat from the 
defrosting heater was utilized to heat the Adsorptive 
Decomposition Catalyst Compositions F and G and to 
cause desorption of the odor gases adsorbed onto said 
Adsorptive Decomposition Catalyst Compositions to 
thereby regenerate the same for recovery of adsorptive 

0 capacities thereof. The odor gases desorbed therefrom 
were catalytically oxidized and decomposed in situ by 
the oxidative catalyst supported thereon. During the 
operation, said Adsorptive Decomposition Catalyst 
Compositions F and G were frozen and heated repeat 

5 edly under such conditions that a large amount of mois 
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ture was attached or adsorbed thereonto. The Adsorp 
tive Decomposition Catalyst Compositions F and G of 
the present invention were not destroyed at freezing, 
and they performed an excellent thermal shock resis 
tance without self-breaking, and showed satisfactory 
capabilities for the treatment of odor gases by adsorp 
tive decomposition. 
What is claimed is: 
1. A water-resisting, hard, porous metasepiolite 

wherein the pores having a pore diameter of 50 ang 
stroms or less have a specific surface area in the range of 
from 40 to 200 m2/g and in which no less than 20% of 
the total surface of said metasepiolite is occupied with 
the pores having a pore diameter of 50 angstrons or less 
and wherein the pore distribution curve of said 
metasepiolite has a main peak at a pore diameter of no 
more than 50 angstroms. 

2. The metasepiolite according to claim 1 wherein the 
bending strength at a 45-mm interval of said metasepio 
lite which is molded to a 54 mm x 18 mm x 6 mm plate 
under the pressure of 50 kg/cm, is 1.3 kg to 1.5 kg 
inclusive. 

3. The metasepiolite according to claim 1 wherein the 
metasepiolite is made by a process which includes a 
moisture conditioning step which is carried out without 
kneading. 
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